production was up, the veneer log component of production was down, from 937 thousand board feet (MBF) in 1993 to 64 MBF in 1998 (table 3 and fig. 3 ). The low levels of overall production in 1993 were attributed to supply constrictions due to frequent rainfall and flooding.
North Unit
West Unit South Unit 2 • The relative importance of each species to the timber industry changed between surveys. In 1993, black walnut was the most important species, followed by cottonwood and white oak. But by 1998, black walnut production had dropped in rank from first to fifth. Cottonwood replaced black walnut, making up almost one-third of the industrial roundwood volume. White oak increased in rank from third to second. Another large change was in soft maple, which climbed from sixth in 1993 to third in 1998 ( fig. 4 ).
• In 1998, 3.3 million cubic feet (table 8) of growing-stock volume were removed from Kansas forests. By comparison, the Fourth Kansas Resource Inventory (Leatherberry 1999) , completed in 1994, estimated the total growing-stock volume to be 1,225 million cubic feet. The annual growth between inventories was estimated to be 29 million cubic feet-a growth to removals ratio of 8.8:1.0. Kansas, 1993 and 1998 .
Saw Log Production
• Saw log production from Kansas forests totaled 19,819 MBF in 1998. Kansas mills processed a total of 21,716 MBF of saw logs.
• The Southeast Forest Survey Unit produced more saw logs (62 percent) than the Northeast and West units combined ( fig. 5 ).
This 1998 total is slightly less than in 1993 when the Southeast unit produced 69 percent of the harvest, but higher than in 1980 when the unit produced 53 percent of the harvest.
• Almost 40 percent of the saw log volume came from five Kansas counties: Lyon, Cherokee, Greenwood, Cowley, and Dickinson ( Figure 5 .-Saw log production by Forest Survey unit.
• Mills in Kansas processed the vast majority of saw logs harvested in Kansas ( fig. 6 ).
• Missouri was the second largest market for saw logs harvested in Kansas (fig. 6 ).
• Of the saw logs processed by Kansas mills in 1998, 24 percent were imported from other States ( fig. 7) . Overall, Kansas imported 5,294 MBF and exported 3,397 
Veneer Log Production
• Black walnut was the only species harvested for veneer in 1998. All of the veneer logs harvested were sent to out-of-State mills (table 7) .
• Almost three-fourths of the black walnut harvested for veneer came from three Kansas counties: Miami, Bourbon, and Linn (table 7) .
TREE UTILIZATION
• Tree utilization efficiency measures the amount of material harvested versus the amount that is processed at a primary mill. Among species, utilization efficiency ranged from 77 percent for black walnut to 60 percent for such species as pecan, hickory, and ash ( fig. 8) Figure 9 .-Distribution of timber removals for industrial roundwood by source of material, Kansas, 1998. • In the harvesting of industrial roundwood in 1998, 4.6 million cubic feet of timber was cut. Of this amount, 3.3 million cubic feet came from growing stock and 1.3 million cubic feet came from non-growing stock. From the growing stock, 84 percent was utilized, and from the non-growing stock, 36 percent was utilized ( fig. 9 ).
Primary Mill Residues
• During 1998, primary wood-using mills in the State generated approximately 29 thousand tons of coarse wood residues, 16 thousand tons of fine wood residues, and 12 thousand tons of bark (table 12 and fig.  10 ).
Fine 29%
Coarse 50%
Bark 21%
Industrial fuel 3%
Domestic fuel 7%
Fiber products 16%
Not used 18% Figure 10 .-Distribution of residues generated by primary wood-using mills by type of residue, Kansas, 1998. Figure 11 .-Distibution of residues generated by primary wood-using mills by method of disposal, Kansas, 1998.
• Eighty-two percent of the residues generated at Kansas mills were utilized for byproducts ( fig. 11 ).
• The portion of residues not used climbed from 11 percent in 1993 to 18 percent in 1998.
• Use of residues for industrial fuels fell from 17 percent in 1993 to just 3 percent in 1998. Use of residues for domestic fuels fell from 22 to 7 percent during that time.
• The "miscellaneous" disposition category doubled from 28 percent in 1993 to 56 percent in 1998. This category includes residues used for livestock bedding, mulch, small dimension lumber, and specialty items.
STUDY METHODS
This study was a cooperative effort of the Kansas Forest Service (KFS) and the North Central Research Station (NCRS) of the USDA Forest Service. KFS used mail questionnaires supplied by NCRS that were designed to determine the size and composition of the State's primary wood-using mills, and followed up with additional mailings, telephone, and personal contacts until a 100-percent response was achieved. Completed questionnaires were sent to NCRS for editing and processing.
As part of data editing and processing, all industrial roundwood volumes reported on the questionnaires were converted to standard units of measure using regional conversion factors. Timber removals by source of material and harvest residues generated during logging were estimated from standard product volumes using factors developed from logging utilization studies previously conducted by NCRS. Finalized data on the State's industrial roundwood receipts were loaded into a regional timber removals database where they were supplemented with data on out-of-State uses of Kansas roundwood to provide a complete assessment of the State's timber product output.
DEFINITION OF TERMS
Board foot.-Unit of measure applied to roundwood. It relates to lumber that is 1 foot long, 1 foot wide, and 1 inch thick (or its volume equivalent). (Note: Includes areas used for crops, improved pasture, residential areas, city parks, improved roads of any width and adjoining clearings, powerline clearings of any width, and 1-to 39.9-acre areas of water classified by the Bureau of the Census as land. If intermingled in forest areas, improved roads and nonforest strips must be more than 120 feet wide and more than 1 acre to qualify as nonforest land.)
Nonforest land removals.-Net volume of trees on nonforest lands harvested for industrial roundwood products.
Poletimber.-A growing-stock tree at least 5.0 inches d.b.h. but smaller than sawtimber size (9.0 inches d.b.h. for softwoods, 11.0 inches d.b.h. for hardwoods).
Poletimber removals.-Net volume in the merchantable central stem of poletimber trees harvested for industrial roundwood products.
Primary wood-using mills.-Mills receiving roundwood or chips from roundwood for processing into products.
Primary wood-using mill residue.-Wood materials (coarse and fine) and bark generated at manufacturing plants from roundwood processed into principal products. These residues include wood products (byproducts) obtained incidental to production of principal products and wood materials not utilized for some byproduct.
Rotten tree.-A tree that does not meet regional merchantability standards because of excessive unsound cull. Sawtimber tree.-A growing-stock tree containing at least a 12-foot saw log or two noncontiguous saw logs 8 feet or longer, and meeting regional specifications for freedom from defect. Softwoods must be at least 9.0 inches d.b.h. and hardwoods must be at least 11.0 inches d.b.h.
Softwoods.-Coniferous trees, usually evergreen, having needles or scale-like leaves.
Timberland.-Forest land that is capable of producing in excess of 20 cubic feet per acre per year of industrial roundwood products under natural conditions, is not withdrawn from timber utilization by statute or administrative regulation, and is not associated with urban or rural development.
Timber product output.-The volume of roundwood products produced from an area's forests.
Timber removals.-The total net volume of trees removed for industrial roundwood products or left on the ground as harvest residues.
Tree.-A woody plant usually having one or more perennial stems, a more or less definitely formed crown of foliage, and a height of at least 12 feet at maturity. Veneer log.-Log to be used in the production of plywood, finished panels, or veneer sheets, both rotary cut and sliced.
TREE SPECIES GROUPS IN KANSAS (LITTLE 1981)
Note: Many additional tree species have been planted around homes, farm buildings, and in towns and cities. However, only those species encountered during the 1994 inventory of the forest resources of Kansas are listed here. Kansas, 1980 Kansas, , 1993 Kansas, , and 1998 
Northeast Unit Species group
Other products All products 
Southeast Unit Species group
Hack-berry

Species Total Iowa Kansas Missouri Nebraska Oklahoma S O F T W O O D S
5,867 --3,791 2,077 ----All species 5,893 --3,816 2,077 ---- 
Value of "0" indicates value greater than 0 but less than 500. Rows and columns may not sum due to rounding.
West Unit
Southeast Unit ( Value of "0" indicates value greater than 0 but less than 500. Rows and columns may not sum due to rounding. Units in thousands of cubic feet. Value of "0" indicates value greater than 0 but less than 500. Rows and columns may not sum due to rounding. Value of "0" indicates value greater than 0 but less than 500. Rows and columns may not sum due to rounding.
Willow
All species
Bass
(Thousand cubic feet ) Total hwds. Value of "0" indicates value greater than 0 but less than 500. Rows and columns may not sum due to rounding. Livestock bedding, mulch, small dimension, and specialty items.
S O U T H E A S T
Value of "0" indicates value greater than 0 but less than 10 tons. Rows and columns may not sum due to rounding. 
